The aim of this study is to examine the effects of two months swimming training on aerobic and anaerobic capacities with blood lactate. A total of 17 adolescent male swimmers (15.17±0.81 years) were included in the study. The first measurement was conducted 1.5 months after the beginning of the season and this was followed by a second measurement conducted two months after the first measurement. A test protocol of 8x100 m crawl style was applied in the measurements and the subjects swam from slow to fast at five different swimming workloads. Between each training run, blood samples were provided from the earlobes of the subjects in order to measure the amount of blood lactate. Heart rate was measured after five swims. Furthermore, swimming styles and duration were recorded in order to calculate the swimming speed of each subject at each swimming workload. The comparison of blood lactate and speed values of all subjects before and after the training season revealed that lactate acid values had not changed significantly (p>0.05) at the lowest swimming workload (75%) and that the speed had significantly increased (p<0.01). As for the rest of the swimming workloads, both lactate acid and speed increased significantly (p<0.05 and p<0.01). Our two month training programme dwelt heavily upon anaerobic training and accordingly aerobic capacity decreased and anaerobic capacity increased at higher speeds. On the other hand, in our study, we found out that anaerobic capacity had not increased only at the 75% workload and that it had decreased at the rest of the workloads. There are many test protocols pertaining to swimming which depend on blood lactate and swimming speed measurements. [20, 27, 32] . 
INTRODUCTION
Swimming training varies greatly in content and quality for different age groups. Accordingly, swimming workloads and content are different for each age group. Total energy consumption, blood lactate (BL) and heart rate (HR), all of which constitute the metabolic data of the performance, differ with the swimming distance and workload.
The appropriateness of the training to the age group of the swimmers is one of the bases of the field of sports training [17] .
The measurement of blood lactate (lactic acid) concentrations has frequently been employed for detecting performance and controlling training. The measurement of blood lactate concentrations is a standard procedure for determining the intensity of physical exertion [11, 18, 25, 26] . Besides the application of the characteristics of the lactate increase, the application value of the lactate concentration is used in certain groups of subjects to objectively estimate the intensity of [14, 15, 19, 26, 30] or as a criterion of maximum exhaustion. For more than two decades numerous investigations have dealt with threshold concepts that are based on the BL concentration to evaluate physiological performance capacity [3, 6, 7, 8, 33] .
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The purpose of this study was to determine the effects of two months training on blood lactate levels in adolescent swimmers.
MATERIALS AND METHODS
Participants. Seventeen adolescent male swimmers (age, 15.2±0.8 years) volunteered to participate in this study. Subjects were short distance (100 m) swimmers and had been training for 4-6 years.
All swimmers were fully informed about the demands and procedures of the study. Prior to testing, written informed consent was obtained from the swimmers and their parents. The study was approved by the university ethics committee.
Test Protocol and Blood Lactate. Test protocol of 8x100 m distance was used in a 25-m pool, because subjects were short distance swimmers. Pre-and posttests were applied to participants before and after the two month training period.
Two days before testing, the participants performed a 100 m swim at their maximum speed using the front crawl stroke. The training loads were determined by the results of 100 m swimming performance as the participants swam 100 m at 75, 85, 90, 95 and 95% of maximum speed for the distance (as determined previously). Resting blood lactate values were obtained prior to the warm-up of each testing session.
For the first test, subjects performed a swimming session of 100 m, three times at 75% workload with one minute rest intervals. Then, they rested for three minutes after the third set and blood samples were drawn at the 2nd and 3rd minutes of this resting period.
At the second test, subjects performed a swimming session of 100 m, two times at 85% workload with one minute rest intervals.
They rested for four minutes after the final set. Blood samples were drawn at the 3rd and 4th minutes of this period.
At the third test, subjects performed a swimming session of 100 m, one time at 90% workload and rested for six minutes.
Blood samples were drawn between the 4th and 5th minutes of this resting period.
At the fourth test, subjects performed a swimming session of 100 m, one time at 95% workload, and then rested for 25 minutes.
Blood samples were drawn between the 5th and 6th minutes of this period. At the fifth test, subjects performed swimming session, 100 m, one time at 100% workload, then rested for 25 minutes. Blood samples were drawn between the 5th and 6th minutes of this period.
The blood samples were obtained from each participant's earlobe capillary bed. The tips of the earlobes were pierced with Softclix. training values for all variables were analyzed for significance using paired samples t-tests for each dependent variable. Significance for all analyses was set at p<0.05.
RESULTS
The subjects swam at five different workloads which increased progressively throughout the measurements. The workloads were adjusted by the best swimming times for 100 m, which corresponded to 75%, 85%, 90%, 95% and 100% respectively. These workloads are represented as 1st swim, 2nd swim, 3rd swim, 4th swim and 5th swim on the tables and figures (1-2) below.
The age, height, weight, heart rate (HR) at pre-training and posttraining, 100 m swimming times and resting BL values are presented in Table 1 .
At the 75% workload, subjects produced 3.04±0. Table 6 ). The increases in both speed and BL in all these workloads (Figs. 1-2) were statistically significant (p<0.01 and p<0.05).
DISCUSSION
Strictly controlled swimming training is a must to examine the relationship between training and performance. An evaluation of the training workload throughout the season requires the classification and recording of each exercise in each training session. This is, of course, a hard task for both the trainer and the researcher. However, the workload of the training can be set with blood lactate (lactic acid)
analysis. The absolute value of the lactate concentration is used in certain groups of subjects to objectively estimate the intensity of 
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exercise, or as a criterium of maximum exhaustion [26] . In this study, we conducted BL analyses during swimming sessions, the pace of which increased over time. In the study conducted by Tanaka et al., [31] lactate measurements enabled the researchers to find out running speed at the beginning of the lactate accumulation; thus, the researchers were able to estimate running performance in advance in light of the data provided. In other words, the performance of a person, whether he is a runner or a swimmer, can be found out with lactate measurements.
In our study, the resting BL was We found a resting HR of 91.411±0.267 beats/min before training and 91.529±10.284 beats/min after training in our study and the difference between these values was not significant. However, our subjects underwent anaerobic training and thus, we did not observe a significant change in resting HR.
In the study conducted by Quirion et al. [24] , five female speed skaters trained on bicycle ergometry under different temperatures after training, which showed that the swimmers produced a similar BL but swam the same distance 2.5 seconds faster. There was a slight increase in HR.
At the 85% workload, both BL and speed values increased significantly. Before the training, anaerobic threshold had corresponded to 85% workload (4.094±0.624 Mmol/L) but after training it corresponded to a lower workload because the BL amount was 4.552±1.001 Mmol/L after swimming at the 85% workload after the training. Namely, subjects reached the anaerobic threshold at a lower speed after the training. This indicated a loss in aerobic capacity at the 85% workload whereas we had observed an improvement in aerobic capacity at the 75% workload and a regression with the increasing speeds at the same workload.
This indicated that there was an improvement in the anaerobic capacity. We reached such a result because the two month training programme had been designed to improve the anaerobic capacity.
However, in our study we found out that aerobic capacity had increased only at the 75% workload and that it had decreased at the rest of the workloads.
HR can not be used in order to find the anaerobic threshold;
however, it can adjust the intensity of the activity below or above the threshold but this requires individual information on HR-anaerobic threshold relationship. Namely, the workload of the training can be controlled with HR [10] . In this study, we observed that BL and HR had increased simultaneously at the anaerobic threshold intensity [12] . In this way, intensive training sessions could be responsible for increasing the endurance performance of subjects.
But subjects in our study had more anaerobic-type training.
Reilly and Secher reported that energy requirement in certain sports such as wrestling, boxing, judo, taekwondo and synchronized swimming depends on anaerobic energy up to 70% [24] . In our study, 90%, 95%, 100% workloads experienced an increase in anaerobic capacity. At all these workloads, both speed (p<0.01) and BL value increased significantly (p<0.01). In our study, the subjects swam 100 m at maximum speed with a mean duration of This LA value is higher than that of this study. However, LA increases as the distance decreases [2] . The maximal BL concentration in our study was lower than those of some studies. This difference can be explained by the fact that the mean ages in these studies were higher than that of our study or by the nature of the training. Of all the studies on this subject, the highest BL value (25.7 mol/L) was found by Sawka et al. [28] , who acquired this value after 200 m swimming of mixed style.
We measured the maximum HR as 180.705±6.516 beat/min before training and 185.176±6.747 beat/min. after training.
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HR significantly increased after training. In our study, both HR and LA increased as the speed increased at all swimming workloads, except for the 75% workload. There was no significant increase in HR and BL values during the first two workloads examined in the study by Arabas et al as well. This confirms the occurrence of oxygen transfer and usage during swimming sessions with a workload of less than 80% [1] .
Medbo and Burgers applied a two minute exercise at the 116% of VO 2 max or a 30 second exercise at the 165% of VO2max for six weeks and eventually found a 10% increase in anaerobic capacity an also reported that supramaximal training improved anaerobic metabolism [21] . The results of different studies have suggested the inclusion of high intensity anaerobic training into the training programmes of short distance swimmers.
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